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Abstract: According to actual tendency in using electron-microscopy in all fields of research, including in the field 
of parasitology, a comparative morphological study by light and Scanning Electron Microscopy on two tick species – 
Ixodes ricinus, and Dermacentor marginatus, was performed. Original aspects of the main morphological structures 
with taxonomic values, but also with physiological and ethological significance were emphasized. 
 
INTRODUCTION 
 
Ixodes ricinus and Dermacentor marginatus (Acari: Ixodidae), three-host ticks, are the 
most spread ticks in Romania (1,2,6); they were found in different geographical areas with 
different ecological particularities, showing a large ecological valence (6,7). For a good 
knowledge of their distribution areas in our country, and the risk of tick-borne pathogens, 
advanced examination of these arthropods, including by modern  techniques, is required.  
 
MATERIAL AND METHODS 
 
Tick specimens were collected from natural infested animals, in two different 
geographical areas of Romania (the North-East and the South-East). The preliminary species 
identification, using specific taxonomical keys [Feider (1965); Hoskins (1991); Keirans and 
Robbins (1999)] was performed by light microscopy. Specimens of two species - I. ricinus 
(Linné 1758), and D. marginatus (Sulzer, 1776; syn. D. reticulatus Olenev, 1931) were selected 
for comparative study by Scanning Microscopy (using a XL-30-ESEM- Environmental 
Scaning Electron Microscope, and the “bulk technique”). The samples were treated with 
glutaraldehide 2,5% and  then binding on the holder by an electron-conductive paste. 
The comparative analyze of the morphological features of those two tick species 
included: dimensions - the length and the broad of the idiosome, the length of the capitulum, the 
length of the palps; the aspects of different morphological structures:  the porose areas of the 
females, the dorsal shield, the presence  and the aspect of the eyes, the aspects of different 
segment of legs, shape of spiracular plates, presence and number of  festoons. 
 
RESULTS AND DISCUSSIONS 
 
The electron microscopic examination revealed specific aspects of tick species. The 
results of the comparative morphological study are presented in table 1. 
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Table 1 
Comparative aspects, revealed by E.S.E.M., on Ixodes ricinus and Dermacentor marginatus ticks 
 
Ixodes ricinus Dermacentor marginatus Character female male female male 
Dimensions 
of body 
length: 6,8 - 13,7 mm 
width: 3,8-9,6 mm 
2,5-5,8 mm/ 
1450-2860 µm 
6,1 - 17,3 mm/  
3,2-10,4 mm;  
3,7 - 6,9 mm/ 
2,5 - 4,6 mm 
Capitulum long:  960 - 1350 µm 
 
360 - 460 µm short,  
774 - 948 µm 
700-900 µm 
Basis of 
capitulum 
pentagonal pentagonal rectangulare, with 
large cornua 
rectangulare 
Dorsal 
scutum 
very short, oval, 
rounded posterior,  
780-2375 µm 
 
well developed, covers 
almost all dorsal surface 
short, brightly 
colored and 
ornamented with 
punctuations 
developed,   
brightly and 
ornamented  
the posterior  border 
cut in 11 festoons 
Palps long; 
485-680 µm/180-255µm 
375 - 480 µm 590-650 µm 600-650 µm 
Porose 
areas 
present;  
triangular shape 
absent present; oval absent 
Coxa  coxa I simple, with an 
internal spur long 
coxa I simple, with an 
internal spur long 
coxa I bifid, deeply-
cleft 
coxa IV the biggest 
coxa I bifid, deeply-
cleft;  
coxa IV blade-axe 
shape 
Anal groove surrounds anus anterior surrounds anus anterior surrounds anus 
posterior 
surrounds anus 
posterior 
Ventral 
plates  
- present 
3 unpaired, and 2 pair 
- present 
 
The morphological study by ESEM revealed some particularities specific for each species. 
 Ixodes ricinus: 
I. ricinus - female: the length of body varied between 6,8 mm (un engorged ones) and 
13,7 mm (in engorged ones), and the width between 3,8 and 9,6 mm.  
Capitulum (fig. 1), long, measured between 960 and 1350 µm, with a pentagonal basis 
of capitulum (fig. 2). The hypostome, the central piece of the capitulum, had 500-570 µm and 8 
rows of denticules and 4 posthypostomal hairs arranged on a concave anterior line; the dorsal 
shield/scutum, very short, oval, rounded posterior, measured  between 780 and 2375 µm. 
The palps are long, anterior rounded, with internal edge convex, and external edge a 
little concave; the second article longer than the first one. The length of the palps varied 
between  485-680 µm and the width between 180-255 µm. On the dorsal surface of the 
capitulum were noticed two small depressions with numerous pores – porose areas: oval, 
transversal elongated (extended) and sharp in the top (triangular shape). These porose areas, 
present only in female, are olfactory organs which become active in the reproduction period.   
Legs are thin, with long tarsus and cups (suckers) as long as claws. Coxa I is simple 
with an internal spur long, extended until in close vicinity of the coxa II. On the dorsal surface 
of the tarsus I (of the first pair of legs) it was noticed a structure with two compartments, each 
having 2-3 hairs on the edge - Haller organ (fig. 3). This is a complex sensorial organ, present 
in all postembryonic stages and has role in the questing activity of ticks (questing of host 
based on olfaction), being able to detects pheromones. After some authors, Haller organ has, 
also, role in equilibrium.   
Behind of the coxa IV were identified the spiracular plates (fig. 4), with numerous 
pores – respiratory stigma, round or oval and the macula a little anterior-eccentric. On the 
ventral face of the idiosoma, the anal groove, and genital aperture were noticed: the anal groove 
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placed in the posterior third of the ventral surface, surrounding anus anterior; genital aperture 
(fig. 5), placed in the anterior third of the ventral surface, has a cleft shaped, anterior concave.   
Males had smaller size than females, varying from 2,5 mm to 5,8 mm in length, 
respectively, from 1450 µm la 2860 µm in width. The dorsal scutum, well developed, covers 
almost all dorsal surface and has rare punctuations and whitish hairs. 
The male’s capitulum (fig. 6), shorter than female’s one, measured between 360 and 460 
µm length, with short palps and hypostom with 6 longitudinal rows of denticules. The length of the 
palps varied between 375 and 460 µm. Other structures (Haller’s organ, spiracular plates, legs), 
described in female, were almost the same. 
On the ventral surface there were noticed the anal aperture and groove, and the ventral 
plates: three unpaired (pregenital, genito-anal and anal), and two pair (adanal and epimeral).  
 Dermacentor marginatus species presented the next particularities: 
Female: dimensions of the body ranged between 6,1 mm (un engorged females) to 17,3 
mm (engorged females) in length, respectively between 3,2-10,4 mm, in width. 
D. marginatus is a species with a short capitulum (fig. 7, 8) (the length varied between 
774 - 948 µm), and a rectangular basis of capitulum, with large cornua. On the dorsal surface of 
the capitulum were noticed the porose areas – oval, with the long axes converged posterior (fig. 
8). Palps about as long as basis capituli, are short, broad or moderate, with the second palpal 
segment about as long as width. The dorsal scutum is ornamented (brightly coloured) and has 
punctuations, more frequently in the lateral areas, such as:  large punctuations (scarce) and 
small punctuations (frequently). The flat vestigial eyes are placed on the lateral edge of the 
scutum. 
On the ventral face (fig. 9) of the idiosome were noticed: coxa I bifid, deeply cleft, with a 
short external spur, coxa IV - the largest, in both males and female, and anal grooves 
surrounding anus posterior. The spiracular plates (fig. 10) appeared sub oval or comma-shaped, 
with an evident dorsal apofisa. The genital aperture presented  two external alae.  
Male had smaller dimensions: 3,7 - 6,9 mm length, and 2,5 mm - 4,6 mm width. The 
dorsal scutum  is colored, and covers entire dorsum; the scutum marginal grove is obviously, and 
the posterior  border cut in 11 festoons (fig. 11). 
The legs are long, coxa I deeply-cleft and coxa IV very large, blade-axe shaped (fig. 
12),  coxa I to IV of males increasing progressively in size. Pulvillus are shorter than the claws;  
The pregenital area presented longitudinale ridges; no adanale plates.     
 
CONCLUSIONS 
 
A comparative phenotipical study by light and environmental scanning electron 
microscope (E.S.E.M.) on Ixodes ricinus (Lineé 1758) Dermacentor marginatus (Sulzer, 
1776) was performed. The specific particularities and the main morphological structures with  
taxonomical, physiological and ethological significance were emphasized. 
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Fig. 1. Ixodes ricinus - female: capitulum 
dorsal view; a: palp; b: porose areas  (E.S.E.M.) 
Fig. 2. Ixodes ricinus - female: capitulum - ventral view 
a: palp; b: hypostome; c: basis of capitulum  (E.S.E.M.) 
Fig. 3. Ixodes ricinus - female: tars I  
a: Haller’s organ (E.S.E.M.) 
Fig. 4. Ixodes ricinus – ventral view  
a: spiracular plate (E.S.E.M.) 
Fig. 5. Ixodes ricinus – male: ventral view 
of the anterior half (detail); a: hypostome; 
b: coax I with internal spur (E.S.E.M.) 
Fig. 6. Ixodes ricinus – female: ventral view 
of the posterior half (detail); a: preanal 
groove; b: anal aperture (E.S.E.M.) 
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Fig. 8. Dermacentor marginatus - female 
capitulum:  a. palp; b. porose area;  
c. basis capitulum  (E.S.E.M.) 
 
a 
c 
b 
Fig. 7. Dermacentor marginatus - female 
dorsal view  (E.S.E.M.) 
Fig. 10. Dermacentor marginatus – 
female spiracle (E.S.E.M.) Fig. 9. Dermacentor marginatus - female 
ventral aspect  (E.S.E.M.) 
Fig. 11. Dermacentor marginatus - male 
dorsal aspect  (E.S.E.M.) 
 
Fig. 12. Dermacentor marginatus – male; 
ventral aspect: a. coxa IV; b. anal aperture  
(E.S.E.M.) 
 
a 
b 
